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BIOLOGICAL PARAMETERS
Total Suspended Solids

Dissolved Oxygen

Turbidity

Chlorophyll a, b and c

pH

Temperature

Secchi Depth

Algae ID

Water Chemistry - TKN/TP/NO2/3, NH4

HYPERSPECTRAL MEASUREMENTS
 The measurement of reflected energy in narrow
wavelength ranges of the electromagnetic
radiation spectrum

 Above water light reflectance and the underwater
light field are measured using:

   1)  Hand-held field spectroradiometer (FieldSpec
Fr) scans: 350-2500 nm

   2)  LiCor underwater sensor:  (PAR)

   3)  Imaging sensors aboard an Aircraft
CASI (19 bands, 5 nm): 400-1000 nm
HyMAP (126 bands, 15 nm): 400-2500 nm

METHODS

Typical reflectance spectra in the Great Miami River.
High turbidity values correspond with high reflectance 
values in the green  band (around 580 nm) while high 
chlorophyll values correspond with deeper troughs in
the red  band (around 675 nm).

Reflectance spectra shows similarity with the spectra
of diatoms due to their dominance in the River.

Spectral Response Pattern of GMR Sites
6/9/99, FieldSpec FR

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

350 400 450 500 550 600 650 700 750

Wavelength, nm

R
ef

le
ct

an
ce

RM 71.5

RM 76.7

133 ug/l 
19  NTU)

61 ug/l
40 NTU

Reflectance response spectra of pure population of algae.
Absorption troughs (low reflectance) in each spectrum are
due to specific pigments. The type of  dominant pigment 
determines the location (wavelength) of the troughs. The 
magnitude of the troughs is associated with the 
concentration level.

Reflectance was measured from a bucket containing 
diluted cultures.
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FLYOVER
First 12 sites sampled

80 km of river sampled

Second 3 sites sampled

10 km of river sampled

 pre/post rain event

Mixing Zone: With Discharge from a WWTP

Taking Hyperspectral Measurements Above Water

South Montgomery 
County Low Head Dam

TEMPORAL STUDY
 4 sites to characterize summer low flow

 30 km of river sampled

GOAL

Develop an indicator of nutrient and sediment loads in deep rivers that 
provides information for an entire river.

STEPS FOR DEVELOPING 
HYPERSPECTRAL METHODS TO 
DIFFERENTIATE AND QUANTIFY 

ALGAE, TOTAL SUSPENDED 
SOLIDS AND MACORPHYTES

1.  Identify useful hyperspectral 
bands

2.  Develop mathematical models to 
describe interactions and 
relationships between 
hyperspectral data and in-stream 
parameters

3.  Develop spatial distribution maps 
using remotely sensed imagery
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